Mitomycin C-induced colitis in rats: a new animal model of acute colonic inflammation implicating reactive oxygen species.
The mechanism of the tissue damage induced by colonic inflammation in ulcerative colitis is not established. We therefore developed and characterized a simple new rat model of acute colonic inflammation induced by a single systemic injection of mitomycin C. After an intraperitoneal injection of mitomycin-C, colon histologic examination revealed transient (3 to 14 days) diffuse, colonic inflammation and injury that, like human ulcerative colitis, was limited to the mucosal layer. The rest of the gastrointestinal tract was spared. Gut permeability, as measured by urinary excretion of orally administered lactulose and mannitol, was unchanged 3 days after injection, when inflammation was already present; permeability was increased at 7 days, when inflammation was maximal. Mitomycin C did not produce inflammation in experimentally bypassed segments of small bowel despite the presence of colonic-type bacteria, suggesting that lack of intraluminal bacteria was not responsible for the absence of inflammation in the small intestine. Chemiluminescence, a means of estimating levels of reactive oxygen species, was greater in the intact, inflamed colon of mitomycin C-treated rats than in bypassed segments. Moreover, inflamed mucosal scrapings produced more in vitro luminol-enhanced chemiluminescence. Furthermore, the reactive oxygen species scavengers allopurinol, catalase, and WR-2721 decreased inflammation severity. We therefore conclude: (1) the mitomycin C-treated rat is a novel, easy to prepare animal model of acute inflammation of colonic mucosa, with morphologic similarities to the acute phase of ulcerative colitis in human beings; (2) increased gut permeability in mitomycin C-treated rats is the result, not the cause, of the inflammation; and (3) reactive oxygen species play an important role in colonic inflammation and tissue injury in this model, and possibly in human ulcerative colitis.